


JPRS 758608 
2 June 1960 








USSR Report 


EARTH SCIENCES 


No. 7 


[FBIS] FOREIGN BROADCAST INFORMATION SERVICE 











JPRS publications contain information primarily from foreign newspapers, 
periodicals and books, but aleo from news agency transmissions and broad- 
easts, Materials from foreign-language sources are translated, those 
from Mnglicsh= language sources are transeribed of reprinted, with the 
origina! phrasing and other characteristics retained, 


Headlines, editorial reports, and material enclosed in brackets |] are 
supplied by JPRS, Processing indicators such as [Texe] or [teerpt) in 
the firet line of each item, or following the last line of 4 brief, 
indicate how the original information was processed, Where no processing 
indicator ts given, the information was summarized or extracted. 


Unfamiliar names rendered phonetically or transliterated are enclosed in 
parentheses, Words or names preceded by 4 question mark and enclosed in 
parentheses were not clear in the original but have been supplied as 
appropriate in context, Other unattributed parenthetical notes within the 
body of an item originate with the source. Times within items are ae 
given by source, 


The contents of this publication in no way represent the policies, views 
or attitudes of the U.5, Government. 


PROCUREMENT OF PUBLICATIONS 
JPRS publications may be ordered from the National Technical Information 
Service (NTIS), Springfield, Virginia 22161. In ordering, it is recom- 


mended that the JPRS number, title, date and author, if applicable, of 
publication be cited. 


Current JPRS publications are announced in 
issued semimonthly by the NTIS, and are — Catalog of 
Yok. Covarmpeas fuel saskana issued by the Superintendent o ts, U.S. 


rhmont fice, Washington, D.C. 20402. 






Indexes to thie report (by keyword, author, personal names, title and sories) 
are available through Bell & Howell, Old Mansfield Road, Wooster, Ghio, 44691. 


Correspondence pertaining to matters other than procurement may be addressed 
to Joint Publications Research Service, 1000 North Glebe Road, Arlington, 
Virginia 22201. 





a — — 4— 


— books and journal articles displaying 4 copyright 
notice are reproduced and sold by NTIS with permission of 
the copyright agency of the Soviet Union. Permission for 


further reproduction qust be obtained from copyright owner. 
— — 




















JPRS 75808 





2 June 1980 
EARTH SCIENCES 
No, 7 
CONTENTS 
OC LANOGRAPHY 

Magnetic induction Pield of Gea Wind Wave... cccccccceceeeeuuuns l 
Numerical Modeling of Near-Water Atmoapheric Layer Above 

Developed WAVES... cc ccc eunne secccces TETTTITTTTTL TTT ececccecces ? 
Spectral Characteriatice of Wave-Covered Gea Surface... .ccccces 2 
Lidar Methode for Investigating Long Waves on Sea Surface....... 3 
Structure of Mined Layer in Stratified Pluid........ pecccccccece 4 


Syetem for Collection of Oceanologic4l Data by "Paysiae” 
ss | | PPT TETITITILITTTTTTirrrririiriiy TYTTTTTTTTiTiiy 5 


Effect of Energy Dissipation Fiuctuations on Turbulence 
CHATACTOTIBTICE. 66 ccc cece eee eunuues TYTTITITITITITITTTTTT Tit 5 


Measurement of Fine Structure of Hydrophyeical Fields and 
TUPDULORCO. co ccccccccecceccescesescceeeees TYTTITITILITTT TTT TTT 6 


Use of Satellite Radiation Data for Mapping Ocean Surface 
|. PPTTTITILITILI LILI ——— — 7 


Spectral Characteriatice of Wave Movemente in Reservoir 
| i PPPYTTITITITILITILITILITIITITITTiririiirreiiriiii ee A 


Behavior of Solution of Linear Equations of Dynamics of 
BRTOSEERES GEGRRe 9 


Intensity of Light Beam Reflected from Wave-Covered Sea 
DUPER. ccc cccccccccccccccccccccccccccccccccccceeecececcceees 10 


®@- {Iii - USSR - 21K SéT) 











CONTENTS (Continued) Page 
Lidar Determination of Sea Surface Parameters....... veeeee On 


Lidar Aircraft Studtes of Hefiectivity Contraste of Oil- 
Polluted ⸗—— 14 —————— —16— Li 


Accuracy in Measuring Sea Surface Parameters by 
Beat terometeraenmAl CAMOTOTS, «6 ccc ccc cee see 12 


TERRESTRIAL GEOPHYSICS 


Algoritha for Solution of Iaverse Problem in Gravimetric- 
Magnetic BOURGERRs cccccccccccecseccececeeeeeeceeeeeeeeeees 14 


Determination of Harmonic Moments of Disturh.ng Bodies..... » 1S 
Gravitational Structures in the Parth’s Crust... ccc cc ccceues 15 
Design of an n-Channel Selemograph. «ccc ccc cc eee unnnnes 16 
Methodological Principles and Methods for — World 

| PTESETELELILELL ILLITE 17 
Systems of Deep Faults in the Northesetern USSR........ cevee 1 


Detection of Petroleum and Gas Deposite by Hydrodynamic~- 
Geochemical Ps 68 000000000000000 008 eee seeereeeeeeeee 18 


Geological Principles for Detailed Seiemic Regionaligation.. 19 


Use of Transverse Waves Method in Area of Water-Saturated 
Surface LOVOTH. 6 ccc ccc . seeccccccccees OO 


Polarization Parameters of Seiemic Waves ‘sed in Study of 
OC ecccccccccces » 2 


Combined Use of Aerial and Space Photos in Seeking Local 
Uplifts. eee eeeeeeeeeeeeeeeeeeeeee eee eeee srr eeereeeeeeeeeee 22 


Gravimetric and Electric Exploration Used in Studying 
Syetem Of DOWNWETPS. . 6. c ccc eee e ee eee eeu uunnununuees ss 23 


Study of Crust and Subcrustal Layer Using Gravity Anomalies 24 


Evaluation of Possibilities of Hydrocarbons in Part of 
Caspian BPO EED sc ccc cccccccceccccesces seer eeeeeeeeeee® ee 24 


Tectonice of Subsalt Deposits in South Baba Region....... see 25 














CONTENTS (Continued) Page 


New Method for Preparing Ground for Excitation of 
Traneveree Waves....... >rreeeeee >erereee >seereerPeeeeeeeeeeeee 26 


PHYSICS OF ATMOSPHERE 


Determination of Parameters of Smoke Aerosoles from 
Polarigation TS ST SPT TTTTTTETETTTererrre+rs+rr+rerrre 27 


Image Quality for Radiation Seattered by a Turbulent 
SPT TTTTTTTrreyerrrrrrrrrrrrrrrrrrrrrrrrfrrrfrrrisre 27 


Signal Prequency Spectrum in Radioacoustic Sounding........ 28 
Accuracy of Lidar Measuremente of GaSe ccecececesececececes 29 


Effect of Aerosol on Structural Punction of Refractive 
SPT TT TrTrTrrrrerrrrrrrrrrrrrrfrrrrrrrrrfrferr?t wv 


Space Lidar Determinations of Aerogol Variations........... W 


ARCTIC AND ANTARCTIC RESEARCH 


Weak Large-Scale Inhomogeneities in Auroral Tonosphere..... — 














OC RANOGRAP HY 
MAGNETIC INDUCTION FIELD OF SEA WIND WAVES 
Moscow GEROMAGNETIZM I ABRONOMIYA in Russian Vol 20, No 2, 1980 pp 305-310 


[Article by V. N. Savehenko and V. P. Smagin, Far Eastern State University, 
"Magnetic Induction Pielde of Sea Wind Waves in the Coastal and Shelf 
Zones" | 


|Abetract] The authors computed the magnetic tnduction fields of sea wind 
eddy waves with a length from 5 to 200 m in coastal and shelf sones, taking 
into account the etructure of the geomagnetic field and the distribution of 
the conductivity of sea water in northern, temperate and equatorial regions 
of the world ocean. The following subjects are discussed as background: 
conductivity of seas, hydrodynamic model of a wave and equations and com- 
putation formulas for the magnetic induction field. The results of the 
computations are given in Table 1, which gives the magnetic induction 
fields in the coastal sone, and Table 2, which gives the magnetic induction 
fielda in the shelf zone. Table 2, for example, gives the computed values 
of components of the magnetic induction field in the shelf sone for a sea 
depth # = 200 and Y = 0.5. The values are rather close for northern and 
equatorial seas (in northern seas the geomagnetic field has a considerable 
strength and conductivity is low; in equatorial seas the geomagnetic field 
in about twice leas, but conductivity is almost twice as great). In all 
seas there is an insignificant difference in the vertical and along-crest 
components, but only at the sea surface; with depth the difference becomes 
significant. In all eeas for 20 @ there are almost no differences; for 40 
and 80 m waves in the shelf sone they are less (at the maxioum) by a fac- 
tor of 1.2. In the shelf gone it is convenient to trace the behavior of the 
magnetic induction field with depth: the longer the wave, the slower is 

the decrease in ite field. The along-crest component decreases far gore 
rapidly. Thies makes it possible to conclude that at the bottom in the 

shelf zone wind wave fields are virtually absent. Tables 2; references 15: 
1] Russian, 4 Western. 

[303-5303] 








NUMERICAL MODELING OF NEAR-WATER ATMOSPHERIC LAYER ABOVE DEVELOPED JAVES 
Moscow OKEANOLOGIYA in Russian Vol 20, No 2, 1980 pp 211-217 


[Article by V. K. Makin, Leningrad Division, Inatituce of Oceanology, 
"Numerical Modeling of Structure of Wear-Water Atmospheric Layer in Prea- 
ence of Well -Developed Waves") 


[Abetract) This article discusses the results of modeling of the structure 
of the near-water layer over a complex wave profile, constituting 4 super= 
posing of simple harmonic waves traveling along the water surface. Bach 
moment in time has a definite wave surface profile, aperiodic in time. The 
wave profile can be stipulated in such a way that ite frequency spectrum 
will correspond to the spectrum of waves with completely developed waves. 
The author demonstrates that at each moment in time the discrete frequency 
spectrum of the wave-covered surface is described by a Plerson-Moskovites 
spectrum corresponding to this case of completely developed waves. The com- 
putation results are presented for typical sea conditions. They agree qual- 
itatively with the physical concepts concerning the process of interaction 
between the wind field and waves. Figures 4; references 11: 6 Russian, 5 
Western. 

[299-5303] 


SPECTRAL CHARACTERISTICS OF SLOPES OF WAVE-COVERED SEA SURFACE 
Moscow OKEANOLOGTYA in Russian Vol 20, No 2, 1980 pp 218-222 


[Article by I. P. Trubkin, State Oceanographic Institute, “Spectral Charac- 
teristics of Slopes of the Wave-Covered Sea Surface and Their Relationship 
to the Two-Dimensional Spectrum of Wind Waves") 


[Abetract] A study was made of the spectral characteristics of slopes of 
the wave-covered sea surface and their relationship to the two-dimensional 
frequency-directed spectrum of wind waves within the framework of the lin- 
ear theory of potential waves with a omall amplitude. It is aseumed that 
the random field of wind waves within the Limite of a definite time-and- 
space interval is stationary and unifore. Eetimat«s of the spectral charac- 
teristics were obtained using date from field measurements. Measurements 
were made in the Caspian Sea from a piling platform using a wire wave re- 
corder-slope meter. Slopes were determined from the difference in rises 
of the wave-covered surface at two points in space, the distance between 
which was 0.5 m. The sea depth at the site of sensor placement wae 22 a. 
Wind speed at a height of 20 m above the sea was 7 m-sec™!. Mean wave 
height was 0.73 @ and mean wave period was 3.67 sec. Each series lasted 5 
minutes. The spectral characteristics were computed using a FFT algorithn. 
Among the findings were the following. The slope components represent, in 














comparison with rises of the wave-covered surface, more high-frequency 
random processes having a complex polymodal spectral structure. The val- 
ves of the quadrature part of the cross apectrum and the slope phase shift 
in the region of frequencies of the spectral maximum of waves differ from 
thelr theoretical sero level. A method ia proposed for determining the 
parameters of the approximating expression for the angular distribution 
function for wave energy on the basie of data from slope measurements, Fig- 
ures 2; 4 Rusetan, 2 Western, 

[ 299-5303) 


LIDAR METHODS FOR INVESTIGATING LONG WAVES ON SEA SURFACE 
Moscow TEORTYA 1 OPERATIVNYY PROGNOZ TSUNAMI in Russian 1980 pp 154-158 


[Article by B. V. Levin, B. M. Lysenko and V. Ye. Rokotyan, Sakhalin 4ulti- 
discipline Scientific Research Institute Far Eastern Scientific Cente” and 
Central Aerological Observatory, “Lidar Methods for Investigating Long 
Waves on the Sea Surface") 


[Abetract] The authore have analyzed the possibilities of using lidare for 
investigating long-period fluctuations of sea surface level (tides, seiche 
oscillations, teunami waves). In order to have adequate range the lidar 

must be placed up to 100-500 m above the surface and the glancing angles 

of the rays muet be emall. The 500-m upper limit is set by meteorological 
factors. Lidar radiation is considerably attenuated when it propagates 

in clouds and ite effective range is substantially reduced. The lower 

cloud boundary must be above the lidar. Fog creates additional difficulties. 
However, even in the Far East leas than 10-15% of the time is unsuitable for 
lidar observations when the lidar is at a height less than 500 m. For ex- 
ample, if it is aseumed that the lidar is at a height H = 100-500 m, the 
glancing angles are emall (a= 1-3°), and the aperture angle is small (B - 
20°), in auch a case the irradiated area of the sea surface has the form of 
a long narrow oval. Ite length will be L and the transverse dimension will 
be of the order of the diameter D of the Light beam traveling the distance 

S to the beginning of the irradiated area. Table 1 gives the a, D and & 
values tor different H and a. The length L of the irradiated spot is less 
than the characteristic wavelengths of teunamis for almost all H and a val- 
ves. The tsunami effect is therefore manifested in a change in the general 
surface slope, that is, in a change in signal duration on the oscillogram. 
The characteristic time for this change is of the order of the tsunami wave 
period, some tens of minutes, which is far greater than the periods of wind 
waves. The changes associated with tsunamis are superposed as a quasistation- 
ary background on the highly variable oscillations associated with wind 
waves. This makes it possible to discriminate these two types of waves. The 
change in the duration 4 of the oscillogram, associated with the passage 

of a teunami wave, must be adequate for its reliable registry. This means 
that 4 must not be much less than the total duration of the oscillogram A. 











The 5 value is dependent on the height of the wave crest above the | ean 
surface. Table 2 gives the maximum J and mean A values for different wave 
heighte h when the lidar is at H = 300 m. Thus, the factors exerting an 
influence on the possibility of registry are: energy of the emitted pulse, 
atmospheric transfer function, diameter of the receiving antenna, senat~- 
tivity of the photodetector and the value of the coefficient of Light re- 
—328 from the sea surface. Tables 3; references 5: 4 Ruseian, 1 Weatern. 
290-5303) 


STRUCTURE OF MIXED LAYER IN STRATIFIED FLUID 


Moscow IZVESTIYA AKADEMII NAUK SSSR, FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 16, No 3, 1980 pp 284-293 


[Article by V. A. Popov and Yu. D. Chashechkin, All-Union Scientific Re- 
search Inetitute of Physicotechnical and Radiotechnical Measuremente, 
"Structure of the Mixed Layer in a Stratified Fluid") 


[Abstract] Optical and contact methods were used in investigating the 
structure of the mixed layer in a stably stratified fluid arising under 

the influence of a constant velocity shear at the free surface. It was 
found that the spatial structure of currents excited in such a fluid 
changes considerably with an increase in velocity. With emall shear strese- 
es, when Rip> 0.3, a stationary two-layer circulation current is formed 
with an identical direction of rotation of the fluid and the sloping dis- 
continuity between the layers. The density gradient is maximum at the dis- 
continuities. The lower boundary of the current is horizontal; the en- 
trainment rate is virtually equal to zero. In the case of large shear 
stresses Rig« 0.1 there is formation of a turbulent mixed layer whose 
thickness is not a monotonic function of dimensionless time 1. In the in- 
itial stage h~ 1, which coincides with the dependence of layer thickness 
on time in the model of formation of turbulence by a mean flow with a velo- 
city shear. Then in the course of some time the thickness of the layer vir- 
tually does not c ,» but in the main stage when 1 > 50 increases pro- 
portionally to 1-25, the entrainment rate decreases with an increase in 
time. The main density change occurs at the horizontal lower boundary of 
the layer. The process of fluid entrainment takes place due to interaction 
between turbulent eddies and the discontinuity. Short internal waves are 
emitted within the undisturbed fluid; their length is determined by the 
size of the generating eddies. Figures 6, tables 1; references 16: 8 Rus- 
sian, 8 Western. 

(268-5303) 

















SYSTEM FOR COLLECTION OF OCBANOLOGICAL DATA BY "PAYSIS" SUBMERSIBLE 
Moscow OF ANOLOGLYA in Rusatan Vol 20, No 2, L980 pp 145349 


[Article by A. M, Sagalevich, 8. K. Dyukarev and Ye. 5. Chernyayev, Inat- 
itute of Oceanology, “Syatem for Collection of Oceanological Data by the 
‘Payaia' Submersible and ita Firat Use" | 


[Abatract! On the 2lat voyage of the “Dmitriy Mendeleyev" the firet meas- 
urements were made uaing the data collection avyatem carried aboard the 
"Paysis-7" submersible. The data collection system ia illustrated in the 
text ae a block diagram, The system consiste of: a untt for the collection 
of data, inatalled in the vehicle together with a system of measuring sen- 
sore ond a recorder; a data processing system, carried aboard the mother 
ship. The data collection untt makes it possible to carry out both multi- 
channel tranamiasion of analog and digital information from the measuring 
sensora and the videosignal from an underwater television camera and their 
registry with a videomagnetic recorder carried on the “Paysis" together 
with the data collection unit. Thie unit has 24 input channels: 16 analog 
and 6 digital. The analog channels have the following input parameters: 
voltage #10 V, input resistance LOO megohm. The data collection unit also 
includes a l6<channel analog-code converter; the unit has a permanent men- 
ory for storing information on the sequence of interrogation of the input 
channele and a dynamic memory in which is formed a packet of data for its 
registry in the videosigna!) frame. Operation of the instrumentation is de- 
scribed with constant reference to the block diagram. The article also 
desc: ibes the programe used in mathematical processing of the collected 
information with an electronic computer. Figure 2 is a block diagram of 
the data processing program, serving as a basis for the discussion of its 
application. The article gives a brief analvete of the results obtained 
using the system. In this work the "Paysis" submerged uniformly at a mean 
rate of 19-12 m/min. The capability of the “Paysis"™ to hover in the water 
makes it possible to measure series of data at any of the horizons to 2,000 
m, Such a8 in studying the temporal variability of different parameters. 
Figures 3; references 2: 1 Russian, | Western. 

| 299-5303! 


EFFECT OF ENERCY DISSIPATION FLUCTUATIONS ON TURBULENCE CHARACTERISTICS 
Moscow OKEANOLOCTYA in Russian Vol 20, No 2, 1980 pp 230-234 

\Article by V. S. Belyayev and M. M. Lyubimtsev, ine itute of Oceanology, 
"Effect of Energy Dissipation Fluctuations on Turbulence Characteristics 
in the Ocean"} 

|Abstract|] The authors discuss the possible form of the laws of distribu- 


tion of probabilities of the values of the conditional structural function 
in different scale intervals. The current structural functions of small- 


588 





acale fluctuations of current velocity are interpreted as evaluatiors of 
the conditional structural functions. The article gives the empirical dis- 
tribution functions for the values of the logarithm of the current struc- 
tural function for different shifte on the baelse of measurements in towing 
and sounding regimes. It is shown that there is a possibility of the ex- 
iatence of an inertial interval in the investigated scale range. An evalu- 
ation of the universal constant of the refined theory of locally tseotropic 
turbulence was obtained (4 = 0.50). Special cases are considered. For ex- 
ample, if in the course of measurements the local background conditions 
vary in a quite broad range, in this case the distributions of the values 
of the curr. * structural functions of current velocity fluctuations may 
evidently wt correspond to a log-normal law. The difference in the form 
of the empirical functions of the distribution of probabilities of the cur- 
rent estructural functions evidently is attributable to the fact that during 
sounding the backgro:.ad conditions determining the statistical regime of 
emall-scale turbulence change appreciably with depth, whereas in the case 
of towing at a fixed horizon they can be considered quasiconstant. Figures 
3; references 10: 7 Russian, 3 Western. 

[299-5303] 


MEASUREMENT OF FINE STRICT... OF HYDROPHYSICAL FIELDS AND TURBULENCE 
Moscow OKEANOLOGIYA in Russian Vol 20, No 2, 1980 pp 235-241 


[Article by R. V. Ozmidov, V. S. Belyayev, Yu. V. Nogdrin, A. M. Sagalevich, 
A. M. Podrazhanskiy and V. I. Fedonov, Institute of Oceanology, "Measure- 
ments of the Fine Structure of Hydrophysical Fields and Turbulence from 
'Paysis' Submersible"] 


[Abstract] The article presents the technical specifications for the manned 
"Paysis" submersible and the characteristics of the instrumentation carried 
aboard it for investigating the fine structure of hydrophysical fields and 
turbulence. The "Paysis"” has a maximum submergence depth of 2,000 m. The 
crew can consist of two hydronauts and one observer. The vehicle weighs 
10.5 tons and can operate independently for 216 man-hours. The craft has 
two engines operating from storage batteries and can develop a speed up to 
2 knots. The ballast system makes it possible to change its buoyancy in a 
wide range, making it possible to regulate the rate of submergence and sur- 
facing. The vehicle can hover at any horizon and its motion with engines at 
a given depth is at a constant speed. The instrumentation includes a set of 
hydrophysical sensors, television camera, underwater camera and videomagnet- 
ic recorder. This measuring complex constitutes an automated system for the 
collection of oceanological data. The sensors make it possible to measure 
temperature, conductivity, depth, speed of sound propagation in the water, 
percentage content of oxygen and rate of water movement relative to the 
vehicle. Each of the sensors is briefly described. Data are processed using 
a NR-9603 electronic computer aboard the "Dmitriy Mendeleyev." The results 

















of measurements in the Timor Sea are given. The peculiarities of the ver- 
tical mi, roitructure of the conductivity field are explained as a possible 
manifeatation of the effects of “fossil” turbulence and sale fingers. The 
flow at the bottom at a depth of 1,720 m during the time of measurements 
was close to laminar, It was found that use of auch a submeraible makes it 
possible co obtain important information on the microstructure of hyarophya- 
feal fields and local background conditions from the aurface to a depth of 
2,000 m, including in the immediate neighborhood of the bottom, Figures 5, 
tables 1; references 4: 2 Russian, 2 Western. 

[299-5303] 


USE OF SATELLITE RADTATION DATA FOR MAPPING OCEAN SURFACE TEMPERATURE 
Moscow OKEANOLOGIYA tn Russian Vol 20, No 2, 1980 pp 335-144 


[Article by V. V. Vinogradev, Leningrad Division State Oceanographic Inst- 
itute, "Use of Satellite Radiation Information for Plotting Maps of Ocean 
Surface Temperature" } 


[Abstract] During 1974, under the GATE-74 program, over the area of experi- 
mental work in the Atlantic Ocean, in addition to two Soviet satellites 

of the "Meteor" system there were several American satellites, som whteh 
operated in a direct transmission regime, enabling everyone to re ve dala, 
including in the IR range. Operating in the same area at this tim ere 
about 40 acientific research ships and a number of aircraft labora: 

in this article the author gives a comparison of satellite maps of radia- 
tion temperatures with synchronous shipboard observations. The data used 
were from the “Meteor-17" for the Pacific Ocean and the “NOAA-3" for the 
Atlantic Ocean. Figure 1 in the text is a map of water surface tempera- 
tures based on “Meteor-17" data; Fig. 2 is the corresponding map plotted on 
the basis of shipboard observations. The maps do not resemble each other 
very well, possibly due to an inadequate number of shipboard observations. 
Better information for study of thermal inhomogeneities at the water surface 
is provided by sateilites in a direct transmission regime with exclusion 

of the influence of absorption by the atmosphere due to a tie-in of satel- 
lite seasurements to shipboard observations in the IR range. Figure 3 in the 
text is an example of a map of radiation temperature of the water surface 

in the Atlantic Ocean obtained by a research ship during the 1974 tropical 
experiment. The map was plotted by computer processing of telemetric IR 

data from « NOAA eetellite. This and other experiments have shown that a 
jirect comparison of satellite radiation maps for the open ocean with ship- 
board observations is difficult for the followi.g reasons: 1) point shipboard 
observations (or observations on short runs) cannot be compared with satel- 
lite cata; 2) there are different physical principles involved in measuring 
surface temperature from a ship and satellite; 3) incorrectness of the model 








ef absorption by the atmosphere when computing radiation temperatures, 4) 
difficulty in accomplishing @ precise coordinate tie-in of satellite 
date; 5) failure to take into account the diurnal variation of surface 
temperature, etc, The principal merit of eatellice Ih information te the 
possibility of routinely and in @ large volume obtaining the radiation 
temperatures of the ocean surface directly on shipboard, With the organ= 
ieation of reception of Tk information directly on 4 scientific research 
ship in ocean regions where cloud coverage ie not greater than 5-7/10 it 
ie possible to obtain maps of radiation temperatures with an error fot 

cer than 1.5 K. Pigures 4; references 13) 6 Russian, 7 Western, 
299-5303) 


SPECTRAL CHARACTERISTICS OF WAVE MOVIXEENTS IN RESERVOIR SURFACE LAYER 


Moscow VESTWIK MOSKOVSKOGO UNIVERSITETA, SERIYA 3, FIZIKA, ASTROWOMIYA in 
Russian Vol 21, Wo 2, 1980 pp 68-75 


[Article by ¥V. ¥. Buklanow and A. A. Pivevarov, Moscow State Universiiy, 
— Charactertetice of Wave Movemente in Surface Layer of Reser - 
voire 


[Abetract) The authore present the rerulte of synchronous measurements of 
rise in the water surface and vertical and horisontal componente of the 
velocity of water ovement at two horizons under the conditions prevail- 
ing in a deep reservoir. The autospectra of the measured parameters, spec~ 
tre of the equare of coherence of rise of the water surface and the ver~ 
tical component of orbital velocity and phase spectral relationships be- 
tween the vertical and horizontal componente of velocity of water aovement 
are given. It wae found that these results agree well with a aodel of sep- 
aration of orbital aovementes in 4 wave into wave and turbulent parte. The 
rate of spectral decay of waves at frequencies above the spectral maximum 
corresponds to the Phillipe law "5. The epectrum of the vertical compon- 
ent of velocity near the surface in the pr 


piring at ite boundary. The gore high-frequency part of the spectrum, 
which corresponds to the region of velocity fluctuations not coherent with 
the water surface rise,hae « regularity of decay close to the law of local- 
ly isotropic turbulence. With increased depth the lower f 

of thie sector is displaced into the low-frequency region. 

shift of the horizontal component relative to the vertical component dif- 
fere from the theoretical value 7)/2 by some angle 4%, a8 4 resul: 
Which non-sero Reynolds stresses appear. Figures 3}; references 7: 6 Rue- 
sian, | Western. 

(305 -$303) 








BEHAVIOR OF BOLUTION OF LINEAR BQUATIONS OF DYNAMICS OF BAROCLINIC OCEAN 


Moscow IZVESTIYA ARADEMII NAUK GBGK, FIZIRA ATMOBTERY | ORDANA In Russian 


[Article by G. 1, Marehuk and HM, A. Bubnov, Computation Center Siberian De- 
partment USER Academy of Beiences, “Asymptotic hehavier of Belution of Line 
ear Equations of vynamics of « Mroclinic Oeean Over Large Time Intervals”) 


[Abstract] The stationary solution principle is now being used in solving 
many probleme in oceante dynamics. In solution of 4 aonetationary problem 
with @ stationary of quasietationary right-hand side the initial perturba 
tions attenuate and the solution arrives at 4 stationary regime, The auth= 
ore here present 4 qualitative study and mathematica! validation of this 
principle in Linear probleme of dynamics of a baroclinic ocean, The re 
sults presented here can be regarded ae proof for the asymptotic stability 
of the estate of equilibrium of 4 stably stratified fluid in the presence 
of dissipative factors, The rate of attenuation of the initial perturba~ 
tions under the ‘-‘luence of (hese dissipative factore is estimated. The 
infivence of boundary conditions on the attenuation rate te investigated, 
References 12: |1 Russian, | Weetern, 

[ 268-5301) 


RESTORATION OF SPRCTRA OF SEA WAVES USING DATA FROM MOVING SENSORS 


Moscow LZVESTIVA AFADEMIT NAUK PSR, FIZIKA ATHOSPERY 1 ORFANA in Russian 
Vol 16, No 3, 1980 pp 294-14 


[Article by A. V. Kate and I, 5. Spewak, Fhar’kow State Scientific Research 
institute of Metrology, “Restoration of Sea Wave Spectra from Measurements 
With Moving Sensors | 


|Abetract] In seasurements of sea waves by 4 moving sensor the measured 
parameter, euch as the surface rise, contains information both on the wave 
field iteelf and on gotion of the sensor. The problem therefore arises of 
using data from such measurements for diecriminating the etatistical char- 
acteristics of sea waves, undistorted by motion of the sensor. Accordingly, 
the authors investigated the relationships of the frequency-angular wave 
spectra in uniformiy goving end fixed reading systems. The conditions which 
make poesible 4 restoration of the epectrum when it fs not distorted by 
motion are given, particuiar!y untfor® linear motion for an arbitrary (two- 
dimensional) wave spectrum without reetrictions on velocity. The resulte 
allow reneralization for an arbitrary wave field. The authore examine | ie 
iting cases of 4 narrow angular wave spectrum and 4 low rate of sovement of 
the sensors. A scheme for restoration of the true spectrum from measurements 
of level rise on several trajectories is proposed for these cases. Figures 
4; references 7: 6 Russian, | Weetern. 
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INTENSITY OF LIGHT BEAM REFLECTED FROM WAVE-COVERED BEA SURFACE 


Moscow TRUDY TSENTRAL' NOY ABROLOGICHESKOY OBSERVATORI)) TSSLEDO VANITY! ATMO 
SFERY | PODSTILAYUSHCHEY POVERKMNOSTI § ISPOL' ZOVANIYEM LAZERNOY Thi Ik! 
in Russian Vol 1M, 1979 pp 80-92 


[Article by G. 8. Gurevich, “Fluctuation of Intensity of a Light team Re 
flected from the Wave-Covered fea Surface") 


[Abetract) The author examines the mean square intensity of monochromat ic 
light reflected from the sea surface and the intensity fluctuation aseoc- 
iated with it. There are basic differences between the problem to be solved 
and the problem examined by 7. G. Base and I, M. Puke in the monograph 
RASSEVYANTYE VOLN NA STATISTICHESK] NEROVNOY POVERKHNOSTI (Wave Scattering 
on 4 Statietically Uneven Surface), Moscow, “Nauka,” 1972. These differences 
are related to the specific nature of Lidar sounding and include represent~ 
ation of the incident wave in the form of 4 Gaussian beam, not 4 spherical 
wave, and allowance for the averaging effect of the receiver aperture. Ac= 
cordingly, the objective of thie investigation ie a study of the dependence 
of fluctuation of the intensity of reflected light on two parameters: radius 
of the irradiated sector of the sea surface and the radiue of the lidar re- 
ceiving antenna. The author examines the reflection of a vertically incident 
sea surface; ite divergence is consider- 
the sea surface slopes. Light scattering 
ie neglected. It is assumed that 
Fraunhofer sone relative to the 

in comparison with the charac- 
of irregularities of the re- 
the problem in thie way it is analyzed 
Expressions are derived, for example, which can 
@omente of the wave spectrum 
which, by virtue of the high sene- 
the presence of 4 petroleum file, 
surface contamination by 

























LIDAR DETERMINATION OF BEA SURFACK PARAMETERS 


Moscow TRUDY TSENTRAL'NOY ABROLOGICHESKOY OBSERVATORII; ISSLEDOVANIYE ATMO- 
SPERY | PODSTILAYUSHCHEY POVERKHNOSTI & ISPOL' ZOVANTYEM LAZERNOY TRKHNIKI 
in Russian Vol 1M, 1979 pp 93-98 


[Article by 6, 8, Gurewieh, I. 8, Zhiguleva, 8. M. Lysenko, V, I. Paviev, 
¥. Ye. Reokotyan and A. B. Sheynin, “Lidar Determination of Sea Surface 
Parameters” | 


[Abetract] The use of lasers makes it possible to send a powerful short 
light pulee for considerable distances and sounding of the sea surface is 
possible with «a universal lidar from a ship, from the shore or from an air- 
craft, Appropriate formulas are presented and it is demonstrated that the 
method makes it possible to obtain information on the form of the sea eur= 
face, Repeated sounding at the proper time interval yielde data on the tem 
poral evolution of the sea surface. Por masuring the parameters of wind 
waves specialists have developed a universal lidar wave-measuring inetru- 
ment. It can be used for making measurements from 4 ship, aircraft or from 
the shore. This outfit can operate in two regimes: 4) radiation of individ- 
ual pulses and 6) radiation of pulses with repetition rates 1, 5, 12.5, 25, 
50, 100 He. The radiation wavelength ie 1.064 a; pulse duration is 10 nano~ 
seconds; accuracy of stabilisation of the sounding angle is not worse than 
i*. The inetrumentation inciudes: 1, An optical-mechanical unit consisting 
of an 2-4 source, receiver-tranemitter, gyrovertical and scanning device. 
2. Unit for supplying current to the lidar and ite control. 3. Amplifier 
of puleed signals. 4. Oscililograph. 5. Photorecorder. 6. Control panel. 7. 
Pulse generator. Figure 2 in the text is a functional diagram of the inetru- 
ment. The structure and functioning of the instrumentation are briefly de- 
acribed. Programs for a “Minsk-32" computer were prepared for processing 
the results. This lidar wave-measuring instrument has been tested on ship- 
board, from an aircraft, and from a trestle over the water. Pigures 2; ref- 
erences 2: 1 Russian, | Weatern. 

(273-5903) 


LIDAR AIRCRAFT STUDIES OF REFLECTIVITY CONTRASTS OF OTL-POLLUTED SEA 


Mos ow TRUDY TSENTRAL'NOY AEROLOGICHESKOY OBSERVATORII: LSSLEDOVANIYE ATMO- 
SPERY | PODSTILAYUSHCHEY POVERKHNOSTI S&S ISPOL' ZOVANTYEM LAZERNOY TEKHNIKI 
in Russian Vo! 138, 1979 pp 99-105 


|Article by A. |i. German, “Lidar Aircraft Investigations of Reflectivity 
Contrasts of a Sea Surface Contaminated by Petroleum" | 


[Abetract| In 1975, during an expedition on the Caspian Sea for investigat- 


ing noncontact methods for measuring the characteristics of the sea sur- 
face, an attempt was made to determine the applicability of lidar date 
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collected from an aircraft for determining contamination of the see sur 
face by petroleum under different wave conditions, The investigations 
were made using Lidar apparatus carried aboard an Il-1# aircraft labora= 
tory. The wavelength generated by the source was 0,5) and 1,06), m) beam 
divergence wae 20 minutes of enge. Mean pulee power was (0,5,,..1,0) 10°W 
at 4 wavelength 0.53p~@ and (1,0,..3,0) 10°W at 1.06pm, This outfit was 
used in measuring the sea surface reflection coefficients and depolarisa= 
tion of the reflected lidar pulse for different wave and contamination 
conditions, The inetrumentation ie inside the aircraft, The lidar radia 
tion pulse is directed through a side aircraft window (of quarts glass) 
and by means of a special mirror outside ie directed vertically downward. 
The radiation reflected by the water surface is directed through the same 
optical channel to the receiver objective. In the receiver the reflected 
pulee is converted into an electric pulse whose amplitude is proportional to 
the received pulee. When measuring polarisation of the reflected radiation 
the reception ie accomplished simultaneously by two receivers through pol - 
aroids mounted under them. The electric signal is photographed from an oe- 
cillograph screen. This is photographed by 4 special camera whose opera 
tion is synchronized with the lidar pulees. Tt wae found that 4 lidar sur- 
vey from an aircraft can be used for the registry of regions of petroleum 
contamination of the sea surface since ite reflective properties have a 
sufficiently high correlation with the presence and even the thickness of 
4 petroleum film. The depolarisation of reflected lidar radiation at 0.5) 
and 1.06pm cannot reveal a dependence on petroleum contamination and with- 
out additional data on wave characteristics cannot serve as an indicator 
of 4 petroleum film on the sea surface. The use of a lidar for such pur- 
poses should only be used together with other remote sensing methods since 
lidar data under different wave conditions are inadequate for determining 
the quantity and quality of the petroleum surface file. Figures 2; refer- 
ences: 9 Russian. 

(273-5303) 


ACCURACY IN MEASURING SEA SURFACE PARAMETERS BY SCATTEROMETERS-ALTIMETERS 


Moscow I7VESTIYA AKADEMII NAUK SSSR, FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 16, No 3, 1980 pp 305-312 


[Article by A. G. Luchinin, Institute of Applied Physica, “Accuracy in Meas- 
uring Sea Surface Parameters by Optical Scatterometers and Altimetere™) 


[Abstract] The article examines the principal properties of signals in two 
types of active optical systems for observing the wave-covered sea surface 
— gcatterometers and altimeters. It is important to evaluate the accuracy 
with which it {se possible to measure the dispersion of slopes or height 
when using these instruments and ascertain how this accuracy is related to 
the state of the surface and the principal instrument parameters. The ac- 
curacy of such measurements should be determined by the noise level of the 
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receiver and the intensity and spectral makeup of fluctuations of the sig- 
hal entering the receiver, Since 4 method is known for calculating the 
photodetector nolee, the article examines only the noise associated with 
fluetuations of the optical signal iteelf, The author therefore gives an 
evaluation for an ideal observation syetem in which the parametere of the 
received signal can be registered with as high an accuracy ae desired, In 
thie case the measurement accuracy will be characterised by the standard 
deviation of these parameters from their mean values, determined on the aa- 
sumption of statistical uniformity of the eurface. The article coneiste of 
three parte! |. Funetional relationships between sea surface parameters 
and sounding signals, 2, Energy spectrum of sounding signals, 3. Signal=to- 
moise ratio and limiting accuracy of measurements. Retimates are given of 
the accuracy of measurements of the dispersion of sea surface slopes and 
the distances between the mean level of the sea and the inetrument, Ref- 
erences 11: 7 Russian, 4 Western, 

(268-5303) 
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TERRESTRIAL GROPHYSICS 
ALGORITHM FOR SOLUTION OF INVERSE PROBLEM IN GRAVIMETRIC-MAGNETIC SOUNDING 


Sverdlovek THORTYA I PRAKTIKA PRIMENENTYA ANALITICHESKIKH METODOV INTER- 
ot 1 MATEMATICHESKOGO MODELTROVANTYA GROFIZICHESKIKH POLEY in Rusetan 
1977 pp 22-00 


[Article by F. I. Nikonowa and A. V. Teirul'’skiy, “One Algorithm for an Ap- 
proximate Solution of the Inverse Problem in Gravimetric and Magnetic Proe- 


pecting”) 


[Abetract) In an earlier study (A. V. Teirkul'skiy, “Solution of the Direct 
and Inverse Problem in Gravimetric Prospecting,” IZV. AN SSSR, FIZIKA ZEMLI, 
No 7, 1974) one of the authors proposed an approximate method for solving 
the two-dimensional inverse problem in gravimetric and magnetic prospecting 
based on the automated fitting of the observed field to the real or ficti- 
tious part of 4 rational function of the complex variable u(z) with subse- 
quent ae wg x of equivalent families of solutions. Here u(z) = -1/ 
(Vy = Vy); Vy, Vy are the derivatives of gravitational potential in the 
Cartesian g coordinates x yi « * = + ty; for brevity the u(e) function can 
be called the potential. The choice of an approximate construction was dic- 
tated by the fact that the clase of potentials u(z) described by rational 
functions until recently wae the only class for which it was possible to 
find an equivalent family of solutions. Here the authors describe a comput- 
ation echeme and program for the method and aleo examine a number of prob- 
lems arising in the development of the computation scheme. The interpreta- 
tion of the observed potential field is broken down into the following prin- 
cipal stages. 1. The observed field is approximated by a function which is 
the real or fictitious part of a rational function of the complex variable. 
No other assumptions are made concerning the number of sources and their 
density. 2. It is aseumed that the near-lying poles belong to the field of 
one homogeneous domain. An equivalent family is constructed for each of 

the groups of poles. Different variants of combining of poles into fam- 
ilies can be tested. Each of these stages is discussed in detail. Figures 
2, tables 1; references: 7 Russian. 

(279-5303) 
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DETERMINATION OF HARMONIC MOMENTS OF DISTURBING BODIES 
Novosibirsk GEROLOGIYA I GROFIZIKA in Russian No 2, 1980 pp 103-110 


[Article by A. V. Kudrya, Khar'kov State University, "Determination of Har- 
monic Momente of Disturbing Bodies from Gravitational Anomalies" | 


[Abetract] A etudy of sources of gravitational anomalies on the basis of 
their harmonic moments began with the work of G. A. Gamburteev, He derived 
formulas for determining the total anomalous mase and the coordinates of 

the center of gravity of tevlated three-dimensional bodies. Later the mase~ 
geometrical characteriatice of the disturbing body were obtained in explicit 
form in the form of a sloping limited etratumlike body and the same charac~ 
terietice for bodies of revolution, Coneiderable difficulties are now being 
encountered in practical use because the harmonic moments of the second and 
higher orders are determined extremely approximately and with different ac- 
curacy from gravitational anomalies. Accordingly, the author proposes a dif- 
ferent method for determining the harmonic moments of three-dimensional bod- 
les from gravitational anomalies. It is based on use of expansion of the 
potential field or ite derivatives into a series in fundamental harmonic 
polynomials. It is shown that with the proper choice of observation points 
it is possible to make a reliable determination of the harmonic moments to 
the fourth order, as well as the constants of the Linear regional background. 
Tables 2; references: 8 Ruselan. 

| 300-5303) 


GRAVITATIONAL STRUCTURES IN THE EARTH'S CRUST 


Dushanbe IZVESTIYA AKADEMII NAUK TADZHIKSKOY SSR, OTDELENIYE FIZIKO-MATEMAT- 
ICHESKIKH I GEOLOGICHESKIKH NAUK in Rusefar No 4, 1979 pp 120-124 


[Article by 0. P. Sapov, Geology Institute Tadzhik Academy of Sciences, 
"Gravitational Structures in the Earth's Crust") 


[Abetract] After a discussion of landslide phenomena, the author discusses 
the very Little studied problem of extrapolation of landslide phenomena into 
the deep parte of the earth's cruat. It is clear that there is widespread 
occurrence of shearing displacements affecting the earth's crust down to the 
mantle. The name assigned to such structural forme is “circular blocks." 

The author proposes that this term be used to describe various deep ana- 
logues of landslide displacements. Circular blocks are a form of gravitation- 
al displacements of crustal masses complicating large uplifts and character- 
istic for the latest development stage. They are formed in the case of 
emall slopes of averaged relief and constitute one of the forms of redis- 
tribution of stresses in the earth's crust, occupying an intermediate posi- 
tion between isostatic and surface forms of gravitational displacements. The 
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configuration of the cireular blocks in vertical section is deserib.d by a 
cycloid, As in the case of landslides, circular blocks can form complicat= 
ed forms, For example, in one of the variants complicating circular blocks 
are situated within first-order blocks, In a second variant they form 4 sys~ 
tem imparting gravitational stresses over considerable distances. The acale 
of the described phenomena and their broad occurrence indicate that in com 
plicating a folded structure they play 4 substantial role in the life of 
the earth's crust and gust be taken into account in tectonic investigations. 
+) on 2; references: 4 Russian, 
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DESIGN OF AN n=CHANNEL SETSMOGRAPH 
Novosibirek GROLOGIYA | GEOFIZIKA in Russian No 1, 1980 pp 125-137 


[Article by A. V. Kiyuchevakiy, Inetitute of the Earth's Crust Siberian De- 
partment USSR Academy of Sciences, "Design of an n-Channel Seiamograph" | 


[Abstract] The article describes the design of a new multichannel seismo- 
graph with galvanometric registry which makes it possible, when using or- 
dinary seismometric instruments, to carry out simultaneous registry of dif- 
ferent kinematic elements of motion of the ground at the necessary magnif- 
ication levels. The use of such a multichannel seismograph maker it pos- 
sible to lessen the influence of noise of a definite frequency, this being 
attained by both a decrease in response of the registry channel for these 
frequencies and the choice of a galvanometer with corresponding parameters. 
The method for computing the coupling coefficients is presented, followed 
by a discussion of the genera’ form of the seiemograph complex frequency 
characteristic and computation of the shunting resistances. The formula de- 
rived for the complex frequency characteristic was obtained taking into 
account all the mutual influences of the elements making up the system. The 
possibility for simple computations of the amplitude-frequency characteris- 
tic was investigated. A formula was derived for precise computation of the 
characteristic when the parameters of the galvanometers are identical. 
Three cases of computation of shunting resistances are proposed for ensur- 
ing the desired parameters of the seismograph. The proposed design reduces 
the number of seismic detectors required and increases the data yield and 
effectiveness of investigations. Figures 2; references 6: 5 Russian, 1 West- 
ern. 

[274-5303] 
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METHODOLOGICAL PRINCIPLES AND METHODS FOR STUDYING WORLD OCEAN 
Moscow GROLOGTIYA NEFTI I GAZA in Rusetan No 11, 1979 pp 1-6 


[Article by 8. PF. D'yakov, All-Undon Petroleum Scientific Research Inati- 
tute for Geological Exploration, "Methodological Principles and Methods 
for Study of Geology and Petroleum and Gas Resources of the World Ocean"] 


|Abeatract] In order to have a point of departure for studying the geology 
and petroleum and gas resources of the world ocean researchers must apply 
sound methodological principles and methods, In this article the author 
defines the methodological principles and methods which he deems are moat 
important and then evaluates them. For example, firet it is necessary to 
adopt some concept of global tectonics (reference is to the old classical 
geotectonica, the tectonics of mobile lithospheric plates or other geotec- 
tonic concept of the earth's development). The researcher must resolve in 
hie mind whether there is a fundamental difference between the continents 
and the world ocean. Is the geology of the world ocean, especially petrol- 
eum geology, an independent actence’? Equally important ie the invest iga- 
tor's adoption of an organic, inorganic or mixed hypothesis concerning the 
origin of petroleum and hydrocarbon gases. A fundamental principle is in- 
volved in acceptance or rejection of the hypothesis that in nature there 
are tectonic-sedimentation elements of the earth's crust of different or- 
dere which constitute autonomous geological systems with their own sedi- 
mentogenesis, Lithogenesis, tectogenesis, physicochemical conditions, 
fluid dynamics and sedimentary minerals, including petroleum and gas. 

The research must also decide whether to accept the thesis that the prin- 
cipal factor determining the presence of petroleum and gas both on the 
continents and in the world ocean is the quantity of sedimentary rocks in 
a particular region, in « particular sedimentary basin. Or is the prin- 
cipal factor determining the presence of petroleum and gas in a region 

the association of the latter with a particular type of sedimentary basin? 
The author gives a critical evaluation of each of these methodological 
questions and then presents a brief critique of the methods currently in 
use in studying the geology and presence of petroleum and gas in the 

world ocean. References: 7 Russian. 

[265-5303] 
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SYSTPMS OF DEEP FAULTS LN THE NORTHEASTERN USSR 


Moscow GROTEKTONIKA in Russian No 2, 1980 pp 107-123 


[Article by L. |. Sereda, Northeastern Territorial Geological Adminiatra~ 
tion, “Syetema of Deep Faults in the Northeastern USSR") 


[Abetract! A study wae made of the principal indicators of deep faults. 
The ambiguity and complexity of theie detection at a qualitative Level 
of analyeie of a complex of geological and geophysical data is discussed. 
The author feels that it ts necessary to introduce quantitative research 
methods for discriminating sones of deep faults and a variant of an ap- 
propriate method is proposed. On the basia of a quantitative analysis of 
historical geology, geophysical and geomorphological materiale for the 
territory of Magadanekaya Oblast it was possible to define zones of deep 
faults in isolines of the probability of presence of their indicators. 
The resulting linear zones with a length from a few hundred to a thousand 
or more kilometers and a width of several tens of kilometers in places 
are discontinuous, which is governed by the quantity of initial data 
used. The proposed method can be considerably improved in the future. 
Zones of deep faults in most cases bound Large structural complexes; as- 
sociated with these are epicenters of earthquakes of the energy class > 7, 
and also ultrabasic, basic and in part Linear granitoid intrusions. The 
discriminated zones of deep faults form a cellular-block infrastructure 
of the earth's crust with different regimes of development of its blocks. 
The detected zones of deep faults are ore-concentrating for the principal 
eh of minerals. Figures 5; references: 24 Russian. 
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DETECTION OF PETROLEUM AND GAS DEPOSITS BY HYDRODYNAMIC-GEROCHEMICAL METHODS 
Moscow GEOLOGTYA NEFTI 1 GAZA in Russian No 1, 1980 pp 40-44 


[Articie by Yu. 2. Krupekiy, A. V. Saldy, I. 8. Ban'kovekaya and N. I. Ata- 
manyuk, Ivano-Frankovekiy Inetitute of Petroleum and Gas, “Detection of 
Petroleum and Gas Deposite by Hydrodynamic and Geochemical Methods in Cis- 
carpathtia” | 


[Abstract] The extent of geological study of the Ciscarpathian downwarp 
is so far advanced that traditional petroleum and gas reconnaissance and 
exploration work must be supplemented by new types of geological prospect- 
ing methods -- hydrodynamic and direct geochemical. Hydrodynamic investi- 
gations were begun in 1977 in the inner zone of the downwarp and in the 
Skibovaya zone of the Carpathians. Over fault zones there were clearly de- 
fined gas-microbiological, bituminological and other anomalies. It became 
clear that transverse dislocations in the downwarp conduct fluids. The 
hydrodynamic investigations demonstrated that in the inner zone there are 
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petroleum deposits hydrodynamically screened along faults (Fig. | in the 
text shows possible types of hydrodynamically acreened trapa of hydrocar 
bona itn the laner gone). The effectiveness of thia method was demonatrated 
in one case and several other cases of acreened traps have been mapped and 
are recommended for drilling. If the resulta of these particular tnveatiga 
tions are promising, the method will be regarded as a new direction in geo 
logical prospecting work for petroleum and gas in Cilacarpathia and the 
folded zones of the Carpathians. Figure 2 in the text shows the results of 
geochemical investigations in thie area, including gas anomalies, microbio 
logical anomalies and anomalies based on data from gasometry of the mud 
from seiemic prospecting shot holes. This type of work has been carried ou! 
since 1975. Water samples were taken from welle and ground samples were 
taken from special geochemical boreholes. These geochemical investigations 
in the central part of the Ciscarpathian downwarp have made it possible to 
recommend that detailed large-scale seiemic prospecting work be carried 
out in a number of anomalous zones with petroleum and gae indicators. Fig- 
ures 2, tables 1; references: 9 Russian. 
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GEOLOGICAL PRINCIPLES FOR DETALLED SEISMIC REGIONALIZATLON 
Tashkent UZBEKSKIY GEOLOGICHESKIY ZHURNAL in Russian No 6, 1979 pp 55-60 


[Article by V. I. Knauf, R. N. Ibragimov and A. M. Babayev, Seiemology In 
stitute, Uzbek Academy of Sciences, "Development of Geological Principles 
for Detailed Seismic Regionalizat ion" | 


[Abstract] Detailed seismic regionalization (DSR) involves determination of 
the totality of anticipated seiemic effects in areas of occurrence of 
earthquakes and outside these areas where according to the general seismic 
regionalization map there can be tremors dangerous for existing and planned 
structures. DSR is carried out at scales of 1:1,000,000-1:200,000. The pre- 
pared maps are accompanied by an explanatory text. The choice of scale is 
dependent on the purpose of the DSR map. DSR maps at the various scales 
are necessary in choosing and planning new centers of population and indus- 
try, dams and transportation lines. Maps at 1:500,000-1:200,000 are intend- 
ed for detecting anticipated seismic effects at conetruction sites of im- 
portant projects. This paper outlines the methodological procedures used 
in compiling DSR maps, involving first the collection and integration of 
data on ancient structures and then recently formed structures. In the 
latter case the most important indices of recent movements (amplitudes, 
velocities, gradients) must be quantitatively determined, with particular 
attention to Holocene and recent movements. Geological and geomorphological! 
investigations provide the basis for compiling an overall map of neotecton- 
ics, with emphasis on the characterization of faults as being the most 
probable seismic-generating structures. Geophysical data must be emp! oyed 
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wherever possible. The results of study of neotectonic structures are pre~ 
sented in the form of mapa and a corresponding explanatory text. Se.emic 
dislocations must be studied and classified. These dislocations must be 
dated if possible. Maps of tectonics of the basement, neotectonics, seis 
mic dislocations, profiles and a map of earthquake epicenters are the in- 
itial data for compiling a seiemotectonice map. The results of seismogeo~ 
logical investigations are used in compiling a DSR nap on the basis of geo- 
logical data (seismic danger map). The DSR map compiled on the basis of 
geological data and the corresponding map based on seismological data 
serve as a basis for creating an integrated, comprehensive DSR map. No 
figures, tables or references. 

(233-5303) 


USE OF TRANSVERSE WAVES METHOD IN AREA OF WATER-SATURATED SURFACE LAYERS 
Novosibirsk GEOLOGIYA I GEOFIZIKA in Russian No 7, 1979 pp 75-88 


[Article by G. V. Vedernikov, N. N. Kleshnin, G. V. Larkin, A. V. Trigubov 
and T. K. Firsova, Institute of Geology and Geophysics Siberian Department 
USSR Academy of Sciences and Siberian Geophysical Expedition USSR Petroleum 
Industry Expedition, "New Possibilities of the Transverse Waves Method Under 
the Conditions Prevailing on the West Siberian Plain") 


[Abstract] Experimental work which has been done on the development of a 
transverse waves method suitable for the conditions prevailing on the 

West Siberian Plain is reviewed. The principal factor which has impeded 
successful introduction of the method is the high position of the ground 
water, this resulting in a low effectiveness of the unvented borehole shot 
method. Several techniques were tested for overcoming this problem. The 
most effective of these was the trench source variant. A substantial (not 
less than an order of magnitude) increase in the “purity” of the excited 
field of transverse waves is ensured by this so-called “barrier” (trench) 
source; it involves use of two narrow slits (trenches) of a rectangular 
cross section, separated by a barrier of untouched ground. It is most 
applicable in winter when the charge can be placed in frozen ground. The 
conditions for using the method and the specific methods employed are de- 
scribed in detail. During winter it is now possible to obtain good wave 
patterns for all horizons of the sedimentary cover. The results are compar- 
ed with the inferior wave patterns obtained using the common deep point 
method previously employed. Various suggestions are given on how to increase 
further the benefits which the trench or barrier method affords when work 
is done a the ground is frozen. Figures 10; references: 11 Russian. 
[257-5303 
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POLARIZATION PARAMETERS OF SEISMIC WAVES USED IN STUDY OF LNHOMOGENEITIES 


Moscow DO!LADY AKADEMIT NAUK SSSR in Russian Vol 250, No 5, 1980 pp 1105- 
1108 


[Article by A. G, Gamburteev, §. I. Aleksandrov and V. V. Kugnetsov, Inati-~- 
tute of Phyaice of the Earth, “Use of Seiamic Wave Polarization Parameters 
in Study of Inhomogeneous Media") 


[Abatract] The inatability of conditions for the excitation and reception 
of oscillations observed in setemic prospecting and active seismology con- 
siderably complicates the registered wave field and maske fine effects of 
the influence of random inhomogeneities. Therefore, it is desirable to 
broaden the range of studied parameters, specifically, the polarization 
parameters, characterizing the trajectories of displacement of particles: 
azimuth &, angle with the vertical 8 and 7 = Ay /Ay + Ag (Ay and Ag are 
the energy values along the principal axes of the polarization ellipse). 

In this paper it is demonstrated that the polarization parameters have a 
remarkable property: they are considerably less subject to the influence 
of the peculiarities of excitation conditious than such dynamic charac- 
teristics as amplitude and phase spectra. In a medium without clearly ex- 
pressed inhomogeneities with a marked variability of the excited signals 
the polarization parameters retain a high stability. With passage of a 
wave through a medium containing inhomogeneous elements the polarization 
parameters and the wave ray will be dependent on fluctuations of the velo- 
cities of wave propagation in the inhomogeneous medium. The correlation 
radius of fluctuations of the polarization parameters will coincide with 
the correlation radius of amplitude fluctuations. Application of the meth- 
od is illustrated in a specific example. Oscillations were excited in bore- 
holes with a depth of 20 m, situated along an arcuate profile with its cen- 
ter at the mouth of a deep borehole. The distance between shot boreholes 
was 35 m. The polarization parameters are slightly dependent on excitation 
conditions. Experiments in which there was a simultaneous change in condi- 
tions for the excitation and reception of oscillations indicated that the 
latter exert little influence on the polarization characteristics of the 
waves. Variations in conditions of excitation and installation of instru- 
ments are one of the principal sources of distortions of the wave field and 
therefore a change to investigation of polarization characteristics should 
substantially increase the effectiveness of investigations of medium struc- 
ture. Figures 3, tables 1; references: 5 Russtan. 
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COMBINED URE OF ABRIAL AND SPACE PHOTOS IN SEEKING LOCAL UPLIFTS 
Moscow GROLOGIYA WEFTI 1 GAZA in Russian We 11, 1979 pp 23629 


[Article by V. 7. Mokiyenko, FP. V¥. Medvedev and I. V, Oskolkov, Volgograd 
Belentific Research and Production Petrolews Inetitute, “Experience in 
— Ny of Aerial and Space Photographic Surveye in Search for Local 
Uplifte 


[Abetract) The literature contains little information on the combined use 
of aerial and space photographs in petrolews and gae exploration, eapec- 
lally for platform regions, although it te clear that serial surveys are 
best in detecting local etructures in the sedimentary cover and space 
eurveye are beet for solving problem in regional tectonics, The euthore 
here give the resulte of euch 4 combined study carried out in the north- 
ern part of the Dono-Medveditekiy mega-arch for the purpose of seeking 
lccal uplifte in the sedimentary cover. Marlier structural and geomorpho- 
logical studies in the area revealed that local uplifte in the upper etruc- 
tural stage are clearly revealed at the surface by charactertatic forme of 
relief and 4 combination of active geomorphological processes, euch as 
strong development of erosional forme, radial pattern of the hydrographic 
network, increase in height of terraces, sharp narrowing of river valleys, 
etc. However, there have been no known indicators of local uplifte in the 
lower structural etage. The following effective program wae adopted for 
such combined interpretation. 1. Neotectonic regionalization of the area, 
plotting of the principal dislocations and major morphologically well-ex- 
pressed local uplifte from medium-scale space photos and their enlarged 
printe. 2. Geological and geomorphological interpretation of high-altitude 
aerial photographs, enlarged prints and photomaps. 3}. Formulating 4 set of 
interpretation criteria for key local uplifte, neotectonic analysis of the 
geomorphological map and discrimination of landscape anomalies. 4. Inter~ 
pretation of structural lines of possible local uplifte within the limite 
of landecape anomilies on emll- and mediumecale air photos. 5. Prepara- 
tion of a composite echeme for structural interpretation of materiale from 
aerial and space photographic surveys. 6. Comparison of the results of in- 
terpretation with available geological and geophysical data (in each etage 
oS Sp Gace). Tanee Gee poeeteny Se pipesmeee Gee & cere Mp a> 
tioned area. Seventy local uplifte were detected, 9 coinciding with known 
petroleum and gas deposite in the upper structural stage and 7 in the lower 
stage; 15 are presumably related to the upper etage, 24 to the lower stage; 
15 are etill under study. The resulte of this investigation are aapped in 
rig. 1. Figures 2; references: 10 Russian. 
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GRAVIMETRIC AND ELECTRIC EXPLORATION USED IN STUDYING SYSTEM OF DOWNWARPS 
Moscow GHOLOCIYA WEFTI 1 GAZA in Russian We 11, 1979 pp lbe2? 


[Article by V, P, Stepanov and V, I, Reogatov, Tatar Petroleum Geophysics 
Trust, “Application of Gravimetric and Blectric Raploration ta Studying 
Geological Structure of Marginal Zones of the Kamsko-Kinel 'skaya Downwarp 
System") 


[Abetract] The use of gravimetric and electric prospecting methods in the 
marginal sones of the Kamsko-Kinel'skaya downwarp system in Tataria and 
Kuybyehevekaye Oblast ie discussed. Por example, in thie structurally com 
plex area the terrigenous formations, primarily of the Malinovekiy subhor- 
ieon, are characterieed by 4 sonal orientation and 4 thickness of W0-400 @, 
In electric exploration data they are characterized by maximum total long 
itudinal conductivity values, The resulte of electric exploration work 

are presented in the form of gape of conductivity and teopache of terri- 
genous strata, These maps can then be used in defining sectore for seeking 
sedimentation etructures and narrow erosional cute in calcareous deposite. 
Detailed gravimetric exploration ie used in tracing the marginal sones of 
the downwarpe, where terrigenous rocke are replaced by calcareous rocks, 
and aleo defining their axial sones. On gravitational maps sones of reduc~- 
ed rock density are revealed by gravity minima. The marginal sones show up 
a6 gravitational eteps. However, these gravitational steps, associated with 
marginal areas of downwarps, are not alwaye reflected on gravitational maps 
because there is interference created by the composition of rocks of the 
crystalline basement, exerting 4 maximum effect when the basement is at 4 
shallow depth (1.52 km). In order to trace the marginal sones of the sye- 
tem it ie necessary to exclude the gravitational influence of basement 
rocks by @ statistical (correlation) method. Corrections are also introduc- 
ed into the initial field of gravity anomalies for the gravitational infilu- 
ence of density discontinuities. Data from a joint interpretation of gravity 
and magnetic anomalies are presented in the form of maps of the anomalous 
vertical gravity gradient, freed of the influence of anomalies or interfer- 
ence of the upper part of the section and the crystalline basement and in 
the form of estructural mape of the surface of calcareous rocks filling the 
bottom of the downwarpe. These @ethode and procedures were used in invest- 
igating the Aktanysh-Chishminskiy downwarp, the Nighnekamekiy downwarp and 
the Mukhanovo-Yerokhovekiy downwarp. Specific resuite are given for these 
structures. Figures 3; references: 12 Russian. 
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STUDY OF CRUST AND SUBCRUSTAL LAYER USING GRAVITY ANOMALIES 
Novosibirek GROLOGIYA I GROFIZIKA tn Russian No 1, 1980 pp LOB-116 





[Article by FP. 1, Morein, Siberian Setentific Research Inetitute of Geology, 
Geophysics and Study of Raw Materials, “Nature of Gravity Anomalies and Poe- 
sibilities of Study the Structure of the Barth's Crust and Suberustal 
Layer on Their Meise” 


[Abetract) The formation of the total anomalous gravity field was studied 
on the basie of theoretical modele of the lithoephere in hydrostatic equil- 
ibrium. These modele were used in analysing the etructure of some character= 
ietic practical models — crustal sections obtained by the deep sounding 
method. It is shown that the possibilities of detecting anomalous density 
in layers situated close to the Mohorovicic discontinuity on the basis of 
the gravitational field are quite Limited. Without deep selemic sounding 
date it ie impossible to make an unambiguous determination of the 1itho~ 
epheric layers in which there may be «4 density deviation from the density 
aeeumed in 4 oormal model. It ie essential that euch 4 determination be 
made if the anomalous densities are in layers situated above and below the 
Mohorovicic discontinuity, since the interpretation of the gravity field 
without allowance for such peculiarities of lithospheric structure can lead 
not only to quantitative errore, but aleo to erroneous geological conclu- 
sions. It ie made clear that the structuring of «4 model of the Lithosphere 
on the basis of an interpretation of gravity anomalies is qultivariant; the 
latter can be considerably limited by having « rationally laid-out deep 
seiemic sounding network. Recommendations are given on the optimum dis- 
tances between deep seismic sounding profiles. When laying out the network 
take into account the lateral dimensions of blocks which 
are in hydrostatic equilibrium, and accordingly the optimum distance between 
reference deep sections of the lithosphere should be 100-150 km. Pigures 4, 
tables 3; references: 15 Russian. 
(274-5303) 


EVALUATION OF POSSIBILITIES OF HYDROCARBONS IN PART OF CASPIAN SYWECLISE 
Moscow WEFTEGAZOVAYA GROLOGIYA I GEOFIZIKA in Russian No 1, 1980 pp 21-25 


[Article by 8. V. Grekowa and N. I. Uskowa, Lower Volga Scientific Research 
Institute of Geology and Geophysics, “Tectonic Criteria for Bvaluating the 
Presence of Petroleum and Gas in Local Structural Traps on the Northwestern 
Margin of the Caspian Syneclise"] 


[Abetract] Many years of petroleum and gas exploration work on the north- 

western margin of the Caspian syneclise have indicated that a highly impor- 
tant factor in such search is a clarification of the patterns of distribu- 
tion of local uplifte controlling the distribution of moet of the detected 








productive petroleum and gas deposits. in predicting the presence of petrol~ 
eum and ga6 in local etructures it is desirable to use the comparative geo~ 
logical method, based on «4 knowledge of the morphology and genesia of these 
local structures, their genetic relationship to dislocations and the nature 
of neotectonic movements. A structural trap te the object of local predic= 
tion, In the Lower Volga area met local structures are associated with 
flexures corresponding to dislocations, Researchers in this area have mapped 
deep faulte and more shallow dislocations and have defined five types of 
faults and dislocations, It has been found that in predicting the presence 
of hydrocarbons the greatest attention should be given to structures asso~ 
elated with disjunctive dislocations of the "through" type, especially those 
recentiy activated, In the investigated area the most common etructures are 
those of the buried and inversion types. On the northwestern margin of the 
Caspian eyneciiae, over an extent of more than 1,000 km from Volgograd to 
Orenburg, there are a number of petroleum and gas deposits directly aseo~ 
Clated with marginal faults. Most of the productive etructures are in zones 
along faults. Data were obtained making it possible to analyse the influ- 
ence of different types of dislocations on the formation of sones of petro) - 
eum and gae accumulation. It seems clear that the local structures most 
favorable for petroleum and gas are those associated with “through” disloc- 
ations of types | and Ill (defined in the text). A neotectonic analyete sug~ 
geste that recent movements exerted a considerable influence on the forma~ 
tion and distribution of petroleum and gae deposits. Thus, neotectonic con- 
ditions @uet be studied in order to evaluate the possibilities of finding 
hydrocarbons. Figures 2; references: 11 Russian. 
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TECTONICS OF SUBSALT DEPOSITS IN SOUTH EMBA REGION 
Moscow NEFTEGAZOVAYA GROLOCTYA I GROFIZIKA in Russian Wo 1, 1980 pp 25-29 


[Article by Ya. Sh. Shafiro, Volgograd Scientific Research and Production 
Petroleum Institute, “Tectonics of Subsalt Deposite of the Coastal Part of 
the South Bmba Petroleum and Gas Region" | 


|Abetract]) The subsalt deposits of the western part of the South Baba region 
have been explored during recent years and it has been discovered that there 
are considerable possibilities of detecting petroleum and gas in the subsalt 
Paleozoic. Specific finds of hydrocarbons in this region are discussed, with 
detaile concerning the strata and etructures with which they are associated. 
In the coaetal sector of the Lower Baba region, in a meridional sone with 
an exteot of 100 km and a width of 50 km, specialists have aapped 4 system 
of high-amplitude uplifte (see aap, Fig. 1) along the seiemic horizons of 
the subealt Paleogoic, and it is these uplifte to which the author devotes 
his main attention in thie article. Deep exploratory drilling in the north- 
ern sector of dislocations in this region is complicated by anomalously 
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high stratum pressures (ANSP) and considerable sulfur dioxide coneestra~ 
tions in the subsalt deposits, ANSP in the subsalt complex of the inner 
part of the Caspian depression is caused by the presence of a thick salt 
cap. In the southeastern marginal sone of the Caspian depression the Kun- 
gurekaya halogen stratum te wedged out and pre-Triassic erosion has been 
almost completely annihilated on the arches of the uplifte, It can there= 
fore be postulated that the stratum pressures and sulfur dioxide concen= 
trations in the subsalt deposite here will be considerably lower than in 
the northern regions. The structures of the southern part of the coastal 
area of dislocations evidently are the most promising with respect to the 
possibilities for finding petroleum and gas. Figures 3; references: 9 Rua- 
sian. 
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NEW METHOD FOR PREPARING GROUND POR EXCITATION OF TRANSVERSE WAVES 
Moscow NEFPTEGAZOVAYA GEOLOGTYA I GEOFIZIKA in Russian No 1, 1980 pp 29-32 


[Article by L. I. Ivanov, G. V. Vedernikov and A. V. Trigubov, USSR Petrol- 
eum Industry Ministry and Siberian Geophysical Expedition, “Excitation of 
Transverse Waves Using DSh Plow-Type Bmbeddere") 


[Abetract! Various methods have been employed in preparing the ground for 
embedding shots for the excitation of transverse waves. These methods have 
proved to be inadequate in various ways, or costly (for example, the dig- 
ging of trenches is very time consuming). The Siberian Geophysical Expedi- 
tion was assigned the task of developing a more effective, less time-consum- 
ing technique for preparing the ground for the embedding of the explosive 
charges used in exciting transverse waves. The solution described here is 
@ plow- or blade- type of explosive embedder. It was necessary to study the 
characteristics of ground destruction with different designs of blades in 
two- and three-blade variants. It was found that in most cases there is a 
total destruction (pulverization) of the ground in the space between the 
blades. The resulting nonuniformity of the ground is close to that in a 
traditionally used trench which has been refilled with unconsolidated ab- 
sorbing ground. The best configuration of the blades is one which makes 
the loosened ground sone as close as possible to a trench with vertical 
walle. All pertinent parameters were investigated, such as the distance be- 
tween blades, oumber of blades, etc. It was found, in general, that the 
explosive should be embedded at a depth of 35-40 cm and the distance be- 
tween the blades should be 40-50 cm. The method appears to be reliable un- 
der a variety of seismogeological conditions, ensuring the tracing of re- 
flecting discontinuities to a depth of 2-3 km. The magnitude of the ex- 
338 is discussed. Figures 4; references: 5 Russian. 
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PHYSICS OF ATMOSPHERE 
DETERMINATION OF PARAMETERS OF SMOKE AEROSOLS FROM POLARIZATION MEASUREMENTS 


Moscow IZVESTIYA AKADEMII NAUK SSSR, FIZIKA ATMOSPFERY | OKEANA in Russian 
Vol 16, No 3, 1980 pp 270-276 


[Article by V. V. Veretennikov, V. 8&8. Koelov, 1. B. Naate and V. Ya. Pade~ 
yev, Inetitute of Atmpapheric Optica, Siberian Department USSR Academy of 
Sciences, "Determination of Optical Constante and Microstructure of Smoke 
Aerosols from Optical Polarisation Measurementa” | 


[Abetract] The authore made investigations for determining the microstruc - 
ture of the refractive index of emoke by the methode of inversion of optical 
polarization measurements (inverse probleme method). Emphasis was not only 
on determining the refractive index and microstructure of the aerosol, but 
also on studying their dependence on relative humidity. Such information 

is necessary in the laser sounding of emoke and remote determination of 
wicrostructure of disperse air pollutants. The initial data used were meas- 
urements of the polarized scattering indicatrices for a wood smoke aerosol 
at a wavelength 0.63pm using a nephelometer. It was found that relative 
humidity playe an important role in the transformation of the optical and 
microphysical properties of a eamoke aerosol. Evaluations of the microstruc~- 
ture and refractive index of smoke particles revealed a quite high effec- 
tiveness of use of the inverse problems method for studying the physical 
processes transpiring in aerosol media. Optical methods, in combination 
with highly effective algorithms for the numerical inversion of polariza- 
tion measurements, are an important tool in monitoring the etructure of 
aerosols. Figures 3; references 20: 16 Russian, 4 Western. 
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IMAGE QUALITY FOR RADIATION SCATTERED BY A TURBULENT MEDIUM 


Moscow TRUDY TSPNTRAL'NOY AEROLOGICHESKOY OBSERVATORII: ISSLEDOVANIYE ATMO- 
SFERY I PODSTILAYUSHCHEY POVERKHNOSTI S ISPOL'ZOVANTYEM LAZERNOY TEKHNIKI 
in Russian Vol 138, 1979 pp 23-26 


[Article by Ye. M. Birger, G. M. Kruchenitekiy and V. Ye. Rokotyan, “fval- 


uation of Quality of Images Obtained in Radiation Scattered by a Turbulent 
Medium" | 
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[Abetract] lavestigation of the characteristics of turbulent flows — of 
interest for aerology, aerodynamics, laser sounding, communication and a 
number of other branches of technology. Remote methode for atudying such 
flowe are of particular interest. Thie includes the lidar, Doppler and holo- 
araphic methods. Unfortunately, the latter two methode are inconvenient [ir 
wee in the field. Therefore, the authore here report on an attempt to study 
the properties of a turbulent flow by meane of spatial heterodyning of laser 
radiation passing through this flow. In thie investigation the heterodyning 
principle involved the following. The sounding radiation, after passage 
through she medium to be investigated, has « two-dimensional spatial spec- 
trum F(w), carrying information on the spatial inhomogeneities of the me- 
dium. Laboratory experiments were carried out in which a turbulent flow wae 
created by a fan. The mean velocities on the beam axis were varied from 0.4 
to 4 m/sec. The radiation source was an LO-75 helium-neon laser with an out- 
put power of 2.3 @W. Beam divergence at the telescope exit wae 30'; the beam 
diameter wae 5 om. Registry of the filter image wae with a “Zenit~-V" camera. 
The traneverse dimension of the filter was 1 cm. The negatives were measured 
photometrically using a MP-4 microphotometer. The results of these photomet- 
ric measurenente are given in Table 1. The results indicate that the apatial 
heterodyning method is quite sensitive and can be used for investigating the 
spatial structure of turbulent flows. Figures 2, tables 1; references 3: 2 
Ruesien, | Western. 
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SIGNAL FREQUENCY SPECTRUM IN RADIOACOUSTIC SOUNDING 


Moscow IZVESTIYA AKADEMII NAUK SSSR, FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 16, No 3, 1980 pp 219-228 


[Article by A. I. Kon and V. I. Tatarekiy, Inetitute of Atmospheric Physics, 
“Frequency Spectrum of Scattered Signal in Radioacoustic Atmospheric Sound- 


ing”) 


[Abstract] The problem of the frequency spectrum of a scattered radio signal 
in radioacoustic sounding of the atmosphere is examined in detail. An ex- 
pression is derived and analyzed for the scattered field in a general case 
when the durations of both the acoustic and radio signals are finite. It is 
shown that in the case of a emall spatial duration of the radio signal the 
frequency shift of the received signal can differ very greatly from the 
Doppler shift corresponding to the carrier frequency. In practical radio- 
acoustic sounding systems it is customary to use periodically repeating 
rather than individual pulses. Since the frequency spectrum of such a period- 
ic series of pulses is determined unambiguously by the frequency spectrum of 
an individual pulse and the repetition rate, no additional information is 
required for this case. The spectrum of a periodic signal differs from the 
spectrum of an individual pulse in that it is the totality of discrete lines, 
separated from one another by the repetition rate, whose envelope is the 
spectrum of a single pulse. References 12: 10 Russian, 2 Western. 
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ACCURACY OF LIDAR MEASUREMENTS OF OZONF 


Moscow TRUDY TSENTRAL'NOY AEROLOGICHESKOY OBSERVATORI1: ISSLEDOVANIYE ATMO~ 
SFERY 1 PODSTILAYUSHCHEY POVERKHNOSTI § LSPOL'ZOVANIYEM LAZERNOY TEKHNIKI 
in Russian Vol 138, 1979 pp 27-31 


[Article by N. D, Smirnov, “Accuracy of Lidar Measurements of Ozone Density 
in the Troposphere and Stratoaphere"|) 


[Abatract] The author discusses a number of methodological problema related 
to lidar sounding of the troposphere and stratosphere in the UV spectral 
region. Measurements of tropospheric ozone density (especially in the eur- 
face layer) are complicated by the fact that the components responsible 

for absorption in the UV spectral region (NO2, S809 and others) can be pree- 
ent in quantities considerably exceeding the ozone content and to a consid- 
erable degree determine the value of the absorption coefficient and the 
correction C, related to mlecular and aerosol scattering, due to the 
great variability of the latter, cannot be correctly taken into account. 
Under such conditions it is impossible to measure ozone density at two wave- 
lengthe and therefore it is necessary to use the method of comparative ab- 
sorption with sounding at multiple wavelengths. If it is assumed that a 
gae mixture contains K componente with overlapping spectra and it is neces- 
sary to measure the correction C (that is, actually determine k + 1 compon- 
ents), in a limited interval of wavelengths AA€ A it is necessary to sel- 
ect k + 2 fixed wavelengths — A, and for each of k + 1 intervale A», « 
Anti - Ap it ie necessary to write equations taking into account the prop- 
erty of additivity of the absorption coefficients. Then a system of k + 1 
equations ia written for determining the density of each of the k compon- 
ents. In measurements in the real atmosphere it is necessary to take into 
account all the components having comparable absorption coefficients in 
some spectral region. If the objective is to measure 03 density with an 
accuracy not worse than 10% under any conditions, it is necessary to meas- 
ure the interfering components and the correction with an accuracy not 
worse than 1%, which requires use of the comparative absorption method with 
sounding at five frequencies. In thie way it is porsible to determine the 
density of all three absorbing components 03, S02 anc NO. It is shown that 
the mean accuracy of lidar measurements can be evaluated with a high reli- 
ability when a sufficiently large volume of data is available. Figures !; 
references 6: 4 Russian, 2 Western. 
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EFFECT OF AEROSOL ON STRUCTURAL FUNCTION OF REFRACTIVE INDEX 


Moscow TRUDY TSENTRAL'NOY AEROLOGICHESKOY OBSERVATORI1: LSSLEDOVANIYE ATMO~- 
SFERY I PODSTILAYUSHCHEY POVERKHNOSTI § LSPOL'ZOVANIYEM LAZERNOY TEKHNIKI 
in Russtan Vol 1386, 1979 pp 3-10 


[Article by V. N. Gorelkin, V. V. Dodonov, L. P. Kotova, I. A. Malkin, V. M, 
Zakharov, G. M. Kruchenitekiy and V. Ye. Rokotyan, “Effect of Aerosol on 
the Structural Function of the Refractive Index for a Turbulent Medium] 


[Abatract] Turbulent fluctuations of the refractive index and fluctuations 
of the Light waves caused by them exert a significant influence on the op- 
eration of sounding, communication and navigation systems using laser ra- 
diation. In order to take this influence into account it is necessary to 
know the estructural function of the refractive index. However, in all es- 
timates used in both theoretical and experimental studies the influence 
which the discrete scatterers of an aerosol nature exert on the statistical 
properties of the refractive index field ia neglected. The authors have 
therefore developed a method for taking thie influence into account and 
evaluating the contribution made by discrete ecatterere to the structural 
function of the refractive index. The parameters of the scattering problem 
were selected in accordance with traditional concepts concerning the par- 
ticle size and concentration of aerosol in the real atmosphere. It is 
shown that allowance for the correlation of motion of an aerosol and the 
turbulent medium in some cases can lead to a substantial dependence of the 
constants in the structural functions of the dielectric constant on the 
aerosol parameters. References 10: 9 Russian, | Western. 
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SPACE LIDAR DETERMINATIONS OF AEROSOL VARIATIONS 


Moscow TRUDY TSENTRAL'NOY AEROLOGICHESKOY OBSERVATORII: ISSLEDOVANIYE ATMO- 
SFERY I PODSTILAYUSHCHEY POVERKHNOSTI S ISPOL'ZOVANIYEM LAZERNOY TEKHNIKI 
in Russian Vol 138, 1979 pp 11-15 


[Article by L. N. Birich, A. I. German, 0. K. Kostko and V. Ye. Mel 'nikov, 
"Determination of Spatial-Temporal Aerosol Variations in the Atmosphere by 
Lidar Apparatus from Space Vehicles") 


[Abstract] Lidar sounding of the atmosphere from satellites will make it 
possible to investigate the dynamics of aerosol layers and the aerosol 
background over extensive areas of the land and oceans. Apparatus with phys- 
icotechnical parameters ensuring reliable registry of the aerosol scattering 
signal can be created using a laser and the optical receiving system of an 
on-board submillimeter telescope. As the high-response photodetector of a 
lidar based on « ruby laser it is possible to use a photomultiplier whose 








great sensitivity makes it possible to register the aerosol scattering sig- 
nal in — photon-counting regime. Assuming that the maximum admissible para~ 
metere of the on-board lidar are 4 pulse power — * 1 J and an area of the 
receiving antenna 5, * 1 m?, for a layered=homogeneous atmoapheric model 

in a single acattering approximation it te possible to estimate the acat~ 
tered radiation from an aerosol layer with a particular thick ese for a 
particular distance. The calculations presented here show that in measure- 
mente in the altitude range from 35 to 80 km with an error of 40% it ia 
necessary to make from 2 to 100 soundings. Due to the great velocity of 
space vehicles relative to the earth, in an investigation of local sources 
of aerosol particles the maximum grid interval used in the measurements 
must not exceed | km and the minimum lidar pulse repetition rate must be 

10 Ha in measurements to altitudes of 20 km and 100 He to altitudes 70 ka. 
A satellite lidar ensuring determination of the spatial-temporal variations 
of aerosol with an error of 30-40% to altitudes 70 km from the earth's sur- 
face can be realized on the basis of presently existing lidars and on-board 
optical syatems. The principal shortcomings of the proposed lidar are its 
relatively great weight (up to 300 kg) and required current supply (up to 20 
KW), which considerably restricts the possibilities of ite placement aboard 
space vehicles. Figures 1; references 10: 9 Russian, 1 Western. 
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ARCTIC AND ANTARCTIC RESEARCH 
WEAK LARGE-SCALE INHOMOGENEITIES IN AURORAL IONOSPHERE 
Moscow GEOMAGNETIZM I AEROWOMIYA in Russian No 2, 1980 pp 271-274 


[Article by M. G. Gel'berg, Polar Geophysical Inetitute, Kola Affiliate 
USSR Academy of Sciences, and Inetitute of Space Physics Research and 
Aeronomy Yakutek Affiliate Siberian Department USSR Academy of Sciences, 
“Pormation of Weak Large-Scale Inhomogeneities in the Auroral Ionosphere") 


[Abetract] A study wae made of interaction between the auroral tonosphere 
and infrasonic waves propagating at emall angles to the horizontal. It is 
demonstrated that at the altitudes of the F region, in the presence of an 
external electric field Eg, infrasonic waves cause the appearance of a 
periodic polarization field which produces a redistribution of charges. 
The amplitude of the moving disturbances is proportional to Eg, the ampli- 
tude of the infrasonic wave, and is dependent on the orientation of the 
wave vector k relative to Eg and By. A possible reason for the appearance 
of infrasonic waves in the auroral ionosphere is their generation at alti- 
tudes 100-120 km by pulsating auroral arcs. If the J angle between the ex- 
ternal electric field Eg and the horizontal component of the wave vector 
k satisfies the spatial resonance condition § = arcein (¥ph |ua) (vph is 
the phase velocity of the wave, is the velocity of plasma drift), the 
amplitude of the disturbance of electron concentration will exceed the am- 
—*8 the infrascaic wave. References 9: 5 Russian, 4 Western. 
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